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(54) ULTRASONOGRAPH 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make the outer diameter 
of an insertion unit thinner by using an ultrasonic probe 
of which the mechanical structure is simple, and also, 
accurately obtain three-dimensional data without an 
unevenness in the three- dimensional scanning density. 
SOLUTION: An ultrasonic endoscope 1 includes an 
ultrasonic oscillator in the tip end cap 13 of an insertion 
unit 9, and at the end part, a magnet sensor 15 which 
detects a magnetic field by a magnetic source 30 is 
provided, and an ultrasonic observation device 4 and a 
localization detecting device 6 or the like are connected. 
In an ultrasonic three-dimensional image processing 
device 7, a three-dimensional data of an examining site 
is constituted from echo data obtained by the ultrasonic 
oscillator 14 and outputs of the magnet sensor 15, and 
at the same time, the three-dimensional scanning 
density of ultrasonic waves by the ultrasonic endoscope 
1 is calculated. On an image processing monitor 8, 
three-dimensional scanning density image and a three- 
dimensional ultrasonic image formed by the ultrasonic three-dimensional image processing 
device 7 are displayed. 
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ffZwrnm-i-^i^^iix-^^M^^oiz. xtj^^k^m^^xm 



(6) ^0§¥l 1-113 9 13 

10 

'L^m^4 i;&^'^^$n^o.ig i ox\mmmxi3mv 

[0 0 5 7] mmzXy^y^S 4Xift. m»L-mm4 li!)^ 

mmmAt^mmn<Dm\z^^ti^<i:z>iz. xti^f^^ 
[0 0 5 8] zLvvx. m 1 otc^,$n^3;fc7ceifiS 
[0 0 5 9] ^Lx. :i<DWimm^mmf)mT Ltzm. 

10 3'^^m^^'^m^3 4(rJ:oT. ^7{C^-rt'K^i:aK 
^ T * ^ fc (56 c c T ti Ift 0J ^ IS T -5 o 

[0 0 6 0] ±aiL)t*^Mfl^,^T{i, 3;J«:5cX^-V> 

^iKsasiHiss 3 9 \z:$^\^^xm^^p^m,m i tcct^ 3^^:76 
iic? ^\t:z(D3:!K7t7.^^'>^mmm^mm\.um^3'Am^ 

iSl^iKli « ^ -5 7t 86 (ci-5>^i:ieffl <7) 3 :*7nX ^ ^ 

\^^x. nxU0:>9vm^m<x^^hmz, 3:*5cx^v 
y^^(Dt^^m^<iEm\z3:k7t^-^^m^'t^:zt 
t^x^^v: • . . ^ 
[0 0 6 1]. /cj:^, ^ 1 nmmmx^t. m e (c^x-r 
iz 3 :*7cx * V >^mmmf}^ 3 :*7EX^ ^ >iEff {cfS i; 
30 rzmfji^^m^^r^mmtii3:kJtmmti.x^m^n 

TUi-&7&^ 3^7£X=»^-\'>S^^iii®{;i^^-r$:*^ffil3: 

<.'misc(D«imx^7jkhxhS:\^\ 
[0 0 6 2] mimmmmcommtLXs mi uc3 

;*:7cx=*-r.>a^]g(Z)ii»«^:5fffi^^SLfcffiJ^^"ro ; 

[0 0 6 3] 0 1 lO (a) ti, 3'A7i:^^^'>^^^^ 
a®, ; /3 St^H^c-r-S 2 »r® <i: LX^mLrzmx$>^. 
40 0 1 1 CD (b) tiv :(a) (7) 2 IKM^JgBB^itT 

^^UfcfifiJTfe'Sc ^/zv 2-p(^»rST«7S:<. zMtl 

Ttj^i^o^fc, 3:^:7E:X4^^>S-jKcD»i.i55[::5(0^^ 

7Ex+-\->:^ffi^ffliiT^)^Vio 

[0 0 6 4] t^^. i^mi&Wm.X\t. @^ig^^«C7)i4B 




11 



[0 0 6 5] 'jf:.\zi^^m(D'm2Mmwmhi,x. satc 

[0 0 6 6] m2 Mt&mmit. n i mmmmtn 3 -^tc 

[0 0 6 7] ^1 mmmm-vii. -agit^H^ 3 6 iza 

^*). Bim^s nzm'Asim^n^x.zi-y'-'Sf:roy 
^(D&i&'&ii^^L. x^^-r >&Sim>^t u 3 7©3;*: 

iS.\HW.m 1 »cJ:S7->'7;i'X+r >«>x+-r>®*««i« 

[0 0 6 8] -:fj, ^2mmmmT'it, ^imw^^ms 

ST^-TTKUX (1. 1. 1) Tfe-55t:)^(C^*n-5 

■.. . ■■ ... • ^: • .:.y 

mtrnmiz 3 i>:7cx^r >?Ea!wt; e ^isaax^-r-s ^: 

3'A7cX=¥^>m^<7mi^A^tJi<iEmz3'A 
7t X - ^ ^ i#-r ^ c i d^T -5 f ©^jim*^f# e. 

[0 0 7 0] fiiS. ^ 2 ffiSlt^lfllSS 3 

BfctjtiT. iiLm:^[^y'-^^siz$>^-i&mm^^iz 
m^-\z>-^ 1 5 S:$tr{a:H{c»sa:*cD^-^& 1 tJUa 

-^cco^jSSrtt^fcLAc*?. :inizm.^h<D-citu<,^m 

<r>mfS.-t>^l 5K)«iB|!S:E«b. .»i8!!«r$trfitStC» 

[0 0 7 1] i>:tc.. @ 1 2 iz&-:3^:^^m<r)m 3 3IJg)g 
«g*!JiM-r 5, E 1 2t4jffl^iS3;;^:7ciiS«fflS^B®«| 

^m^mz-fttttz^sriziiommmiz^sii-^^^n^stii 



(7) #Ba¥l 1 - 1 1 3 9 1 3 

[0 0 7 3] m3|ligJi?«iCDj@§Sc3^Ji:7cH»ffl31Sfl 

^ffiit-ea e> 1*^ T 7- ASf!l08S 5 1 $ffiA.T*3 0 . 

tt;:/3-r'57^-A5 2, 5.3(C«S^$nTti-5. . 
[0 0 7 4] 7 7-X.iK»ilHl8S5 1 «. fiBSIttS^IS6 

T^tf-i^fflgltiSlElKS 6, 5 7 tS^LTW^Sn 

[0 0 7 5] m3*Jfi}gS8T«. 3:*7CX:^V>^ftlE 
ttilUS^S 9tC*5liT. ftg^iJ-lHl^ 5 4 fi:B«ittJiS 
B 6 A^ecDiaB;^f6]x-^'±-oTt#e,n-£.^^-tr>-tM 
^ 5©fi:BC05'-^' (x. y, z) <£rl6:;^«S^ ^E-©^ 

Bit « W ®»fS*tm^ffl t ^ tc »ft if * ttJ 

[0 0 7 6] ft|g^5)-0K 5 5 fi:B«^aifi:B 

6d^^O&B:^lSl5^-:5'ikoTf#6n-5>K»-fe>1*-l 5 

30 (D^m [:t'f (t: e. ] ^m-AWi^v.^ 

bT, e-i7M^ttilHlSS5 7SUt75-A5 3 li. ±a 

« <0«S5J {BtSJ m^M * IS ;iL t # ir SFS^ ^ m f S . 

: ■ ; ' ■ ■■ ••■ . ^- •. ■■ ■: •••■^ 

[0 0 7 7] ^3||JfiJg!iT«, 3;^7tX^l'>^«» 

ttiiH]K3 9»ci9:ftenfe&@gi»[EigS5 4, ft«afc^jim 

40 Ktiif«0«l5^MS:-€-n-enj^^t. 7 2. 5 3 

J; tj TfltnaJSiJ-tlAiiHFieco-^ffi^S^tfc d 1 4fieffl 

PbIwCSB. ftffioi^ftfi (a^J-M) ffi 

ffl«(475-A5 2, 5 3*^^%-B-en-5»ft^»C<to 
T§^(Clgia-r-5Ci:*«T-^. 3^7CX4^-\'>(D-^i9it 

50 T, if AgK05^g*iHB<r#-5i:J^{c. 3:*7nX=^^v> 




(8 



[0078] m^-I^P^nmrj-E. -ftlSl^KCff 

(0 0 7 9] #lia»S6 2-6 844 2^iia{C«, aKx 

(0 0 8 0] I^BSrae 2 - 6 8 4 2 

■ ■ • .■ ■; 

[0 0 8 1] m^-b:>-9-^fflt,i;tfi:g;^ai$rff 5 30 

^m^\hmk\t. mis. m.m^^±-r^m%^j-x^^ 

¥f%^ 5 3 9 8 6 9 1 !t#r^3p4 - 3 3 2 5 4 4-^ 

liS, #g§B§6 2-6 8 4 2 2 ^^ffiCDSSTli^ -y H 
lC!Slt€)n, #gg5p6 - 2 6 1 9 0 0 #i>ffi(Z)ggT-tt 

[0 0 8 2] LA^L. ^JH4©$tt^c<i:fia«<&gaf -5 

s^i±i^s«fi$mir >-y-*^e^y -x*^ e ii < ts.i>t^ 

-t >-y-*ifiS^y-x e>3i < Tit-Q Tj@#iS:;^p-y©fi: 
B-^:*l^<DMai«S*^^^, -^fiO&BW^SiEliSfr^f 

^ c t U t ^m.^*^^ r> Tz. 

[0 0 8 3] -e-c-c, ±iep»m^s:«i^t-^si?iffiiais 50 



1 1 - 1 1 3 .9 1 3 

14 

[0 0 8 4] mi i\i:^mmmA^mmm\z%^m'§ 
[0 0 8 5] ^Anmmm\t. ift^i^rosipfsffttgg 

SE ^ P - ^(OeBStK:^l6j t^IElit tje«T ^ 5 i ^ t 

L fc^^fiii; * * b CO T * -5 o 

(0 0 8 6] 01 z\zm-r^o\z.^A%mmmx'\t. 
{^^.nfc'^;uh6 i{cixf=fH3tsnT*5i3, C(D'>c;i/h 

6 1 6 2 (CCTfSg^gK) IClX»3#lte.n 

•5. '^^l^he 1 ^«(CtS^#6 20Si£pa:^c 

^iiiiSjg^(cfe«ot)(7)iiBifiiT*-5. ; ■■ 

[0 0 8 7] CC0^4||M}l5®{Cj;nif. gl^jSE^lKfS# 

\z^)Vh 6 r^«ic:i$^#6 2 wttipficBicnoi'ttt-s 
ctfriO,. iK^y-x 3 o**c:o5Si(ifi:B, fcL<tt 

»*fi:g(C^tb-5£05fi!:BTa«l#6 2CD#{C@:£l;.T 
gSf5nS;tSi. Sipfi:S*^^,ro@^!S[*g^^i roes 

[0 0 8 8] ipimmwm.X'\t, 3 

0 « P* A -^^S ?S ^fiS« SrSa b >i TJgfiE $ nfc 

h 6 1 {ciBiSi.^nT^o; ^ e>tc'^ji' he 1 (±iSi^# 

6 2CD«cC®DWtensfc*. '"^•y K;5:i*{CJ8Sty- 

X 3 0 $-Kit^«-e-tctb'<jsif $'a^n-5fc-e-n*i;5: 
t i . , . *h X h ^ p -fe <yy- f ' ^ e. n fc 7 - A I? 
{cS8§(,y-x 3 o^^it^^^tcit^, jSa-tr>-y-i 5 

im^y-x 3 o*«ia»LTEBsnsfc«,^ iei?!fti*j 
«)&B-^:^|piS:J;'3iS«;K-ciE^{ct#.5c:a:*^T#.5. 

[0 0 8 9] -e-oteof^ffl, mm-m\%mmm\z^Wi 

(0 0 9 0 ] iftiJ; M 4 3IJgJg^T«. e^-tr 1 5 

*^ 1 nmmmtniM^izm=^m.p^^m i ©5ti^(cis:it-2) 

fiSMy-X3 0S:»i^#6 2{c:l{0(<J-lt-5'^ 
H 6 1 ±{ClS(tfc*V ®^-fe>-!J- 1 5 tfi8^y-X 3 

BA««imT-#S®-CSIL3t>t7a:tv. :• ;,. 
(0 0 9 1] 14{CS-::^#2|=H^0|I5IIJSJ1? 
JiSrUi?^-r-5, 014 «S^«i^9rNF<75fe«^«^iSroffi 

[0 0 9 2]-ll5*ig?g!i«.^4g^SS}gSI<!:|SIfi|(rl!5 
^#wa«P^Biie«jS7'P-:/©ffifiSa:?^fSli:*IE 
«l t C ffi a T # S J; o fC L ;t la O «lf ^ ^ L fc 05 -C * 
■5. 

[0 0 9 3] 01 A\,zmmo\Z. mSHSSJg^TfS. 
m^y-7.3 0Hy7X5^yi7/d:a:Bi«*SSa,b^Cti« 



f 

[0 0 9 41 z<om5mmmmizj:tni. -^^jt^m-t. 

6 3 i:*tCfi8^V-;^3 0 6 2 CDP^«(Cjfi< - 

[0 0 9 5] :^mmmm-Cit. fi8^V-X3 

0 « 7 ;^ 5^ 74 ssa u ;s: Tj^j^ s n 

mit^m-^lzit^. m%ir>-*)-l SiiM^V^XS OA* 

[0 0 9 6] ^(nm(r>^m. ssmtt^ 1 iiJS}^^fcs2« 

[0 0 9 71 ^£43. %zMmmm-v\t, m.m.^yd-i s 
1 %^mmt.mmzm%WL\^^m. i.c^9tm\zwL»i> 

J^O\ZV. 3 0 S:S^^#6 2*r< 

xt:— 7.6 3icisw7t*i, 5i:a^y-X 
^[0 0 9 8] s/i, m4j^i;t^5*sg}g.®T«v mn.M 

>-y- 1 5 V-x 3 0 i S: 1 <l-::f:3E^-r ^ J; •p 

^mV-X 3 0 ^^It. @WiScF*qm^ 1 <755t»<h V-^X 

tr-x 6 3 iJrfiS^-fe>-y 1 s^^tt-sJcoicL-Tt)^ 

[0 0 9 91 Uii. ±a<LfcS^SS}gS8T-«v frEf^Iffl 

B^m=§'t&:fa-y-v$,r:,T'hmmzmm-r^z.t.fii-Q 

[ 0 10 01 ^trtWic^^^TJUX^^r >*fT-5i@ 
X + -v>Ad:i'/ 1 [HIWX + -V >»c=};0 lo©X + -\'>® 
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:[o 10 11 t#ia] 

(1) ^*^:ro*Ef*iMfA$n> 5taic^tt6n)tis 

iPKIIKj^ i 0 tSeiSS^a J::^^ ?K iiS L T X =1 - 

3:;*:7C7'-^S:i^fiK-rs3i>:7C7'-iS't«fi)c?gt; WtB 
y n - J; S)S#St<75 3 :;*:7cx + -v SrSt 

[0 10 21 #i2i<D«fig-c«. m'^mzfn-zf\t..± 

xa-T'-^'i&#S, -^-LT, 3;^7cX^-^>^Sg:ai 
iSWi^:7'p-:^co3:;^c7cx+^>sgs^g 

tau, «»i^isi3<toTv «effl#tz3j5c7cx=i^-\'>ffis 

® 3;*:?cX=^^-\'>*Si^7Lfe^. 3i):5c7='-3':K5S:^S 

[0 10 3] (2) mtm^^mt. satB3:*7cx4^ 

. Y > -SS STBS ir^S^T -S^^^gT ^ -5 d i: Srlf^ t 

[0 10 41 #IS2<7)fi»figTtt. 3^7CX 
>a5 g <£: iBffi t' S5^f 5 t d; r) f:: 3 jfcTc 

-[0:1.0 51. (3) i-m^m^sieiZ^a-zffi. wieaw 

JSffiiftTO 1 lHl©X^r> >C«k 0 1 O<0X + + >ffi$:X 
30 ^^>L, ti}^3:*75X4^r>S-S^t±}^|g«. x^i- 
>*f*^PB^f^O#g6SrflSiax*^ >H75<««ofcigS:$ 
ttS-rs zttz^rtmms :*:7EX^^ >ffi«*3^ai-r'5 

[0 10 6] #fH3co«fiK-e«. @^iS:/'D-:r(4> i 
@OX*-t'>:»CJ;0;i ->a)x*-v>ii^x^V>t. 3 

© SB $r X + > ® W r? mSc S tfSc-r .2>,C i: tr 
J;0 3;^<:7cX+>>ffi^^^ttiT-5. ; 
[0 10 71 :(4) ^IE@^j^>'p-ytt. ffitieSif 

40 &mW}^iz^ 0 7 v7;ux4^.r >SrfT^ t?r?#ak<h-r 

[0 10 8] #f2 4<;)«lBg-ct±. S^iST'D-yttje^ 

[01091 (5) «5IBiBW»yn-y«. ffiSa^ 
jSti»I^<D.l lsIcDX=^^-^>(ZJ:0 1 -^rox^t^t >®*^ 

^^'>L. m^3•A7€7,^'^>^^w^ii^^^t. x+^ 

>*f ^^PBlF*5CD&gBlC*3tj--5BSISX+ ^ >® ©ilSliCDS 
50 #te 1 {Cl2*£Wj@^&iB«fe^»f^g. 




[0 110] mE5(Dmmx'\i, z'ATtT.^^-y^m.w- 

[Oil 1] (B) sfnes^^sti. mm^'ATzx^ 
[01 12] #C6o«filc-ett. 3;^C7c;^ 

-S. 10 
[0 113] (7) BillB3;^:7t;X^i'>SSSffi^a 

[0 114] me7«fi|j5)tTtJ, 3;^C7nX4^r >^S# 

[0 115] (8) Hdieas^i-sis^ati, miM^i-M 

[0 1 16] ^fd.s<r>m^x\t. u^mn^mt. iSi? 
[0 117] (9) wss#^hai¥^Stt. 8fise«s»«s 
ss<h-r*frj-ta7tci5«cDjSw&iaife^»rgs. jo 

[0 1 1.8] #gS9«)«lfi£-Cl±. ffl5i-S?m#SJ±. jS^ 

[01191 (1 0) <^ffl#{CcfcOA;'7^ns. Hflie 

M5&S:^-r3:^7c;^ + ^>Mteft^€:. 8?rlS 3 iiCTC^^ + 

=*^1r>«$7<t^i£:. BJffiS^fcTcX^^^ >^S»Ui#l&(: 
ex-2)3^J:7cX^-V>i^TA:^^gt, S:ISttfcC:<i:S: 40 

[0 1 2 0] #S1 0<Dfl|^T«. ffifflWtCcfcO. SJX: 

ym^mnt^z'^Tzx^^ymm'^tih^mz'^TL 

7<S#Ai3i*:7t:X + Y>SS^ai^®(CfeA'inT. « 50 



^mw- 1 I - 1. 1 3 9 1 3 

^^^\z^^z'^yt7.^^ry^m(r>^mi<nmL^a1)mJ-i■ 
[0 12 1] (11) m^m.'^'is.ya-rcDmm^zm. 

te HI ^ V - X ;5 ^ 3? ^ S tl S fia« JC J; 0 {4 S «l tB -r -S 

[0 12 2] #ia 1 1 «)«!fig-c«. Kscy-^xtt. j®^ 

coM± ^ tifesa^i tz J: 0 ieiFiS^:7'p - s s^^mf 

■ •: ■'■ r 

[ 0 1 2 3 ] (it3B 1 ~ 1 1 . .1 5 H«S5*^B^aim 1 O 

3*5nX + -v >SS<Otfe*^*/i<IE^gtC3i^:7Cx- 
[0 12 4] Wtdl ~l 1. l.5»c«S«lfi!clcJ:ntfv 
3;i>:7EX + -\'>S-S»:ttJ^g(wJ:0. ^^ScT'd-t'© 
3^7cX4^v>^JS^StaU ^ai^©{CJ;oT, fiEffl 
#lc3i»:7cX^^r>l5Sro«Si (tie.) $«».-r-5J;'5 
SSfigLfcrof. 3^5c^^SfiB^«'«t^-r-5fc«ir+5i- 

AgBro^1-S*fflSit-p^-5<!:*{c> ,3^J:7tX:f--v>2g 
m<r)t5^MU < JEmiZ 3 Jk5t5^-^' S:ilf#-r •& CI tTSSnJ 
mtU^, .•: ■ ■ . 

[0 12 5] 0(1 2) ; *fls:<0«:Krt'sJf ASn. 5feSffl 

S&LTx=i-x-5'*t#Si@^i67'P-:/t. flfriaiS 

si&:f.a--:f<Dmm\zmm^^±t^mn'^ - x t , m 

(i« l&oKM-fe >iJ- 1 V m^m=^i& T'p - y ic cfc 0 it 
nzt X 3-5=- ^ <fc SiJISSi^-l: >+t-® tiJ i: *^ SE-^gg 

i6yD-y®#ASB5fe«(c^lt^<i:^^lC. MiefiS^V- 

x*&«gtrie^»-fe>i}-<7)a^; Ht[ieie#!^yp-yc) 

if A 85ife« fClfttt e nfc t) ® £ «gij < t -® 
[0 12 6] {^gBl 2CD«*K-Ctt. S^S^yP-T/tt^. 

ikzfci-zfommizmm^^^-r^, 

«^ffi-r-5). -e-UT. 3^7E5=-^'«^#gtt. xrJ-5= 
-:5' i:a§!i-t:>-y-OttS:^i:*»e.««^S8(4©3i»:7C7=-^ 



(11) 
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[0 12 71 (13) wtea^^sti. mk^oimz 

^«-r^^JH-T-i&^Ci:S:#gS!fri>#l21 2 

[0 12 8] f+s 1 3 o«tfi!c-e(± ■ ^mm<Dmzmmf 

[0 12 91 (14) BiJaBH^^©{S. a«^#7iip{C 
i^^-r-5v:7Xtf-XT*S-i:^4*@ii-r-5#IBl 2 

CO 1 3 0] mil ■A(r)m^x'\t. is^wAmtcg^-r 
^ ■v' -5 fcf - X (c sg I j- e. n^t fiS », V - s -fe > 

[0 13 1] (15) WteiS^iSya-yts. 
^ ^S: €: W ^ISl^i&(*im^-r* ;5 d i Srl^SS <i: r 
12 1 ~ 1 4 lci2««ie«iSciiii»^li?iia. 

[0132] <^ie 1 5 3e=^s?K^kf 

[0 1 3 31 1 2~ 1 5{C^5>4:^g^®M2®gW 
[0 1 3 41 f+IB 1 2~ 1 5fr^-5*:^?B(Z)S3 0!)aW 

[Q 1 3'5i i^vzm^mmt^tvii^ 

Kit ^. n « s6 . ««l#<D»«Pfea*^ (D^ Wis - 

[01361 

mmmh^^ \:j.±.mm\^rz^o\z:^mM\z^n\i. m 
7i.7.^^ >m^<Dtsibtfit£.<iEm\zz-^7ty'-^ 



im 1 1 :ip-^m(Dm^mmz%^m=t'ikm^t^^mm.<D 

, [la 2 1 a^i^ rt«^©5t«gK»;Wfi£^ffi;»c LT^ life 



[0 3 1 mi HMJ^Silc^^S^jS 3^7EiS»ffla^S 

[04] xn-T'-5'r/'D-i»^7«5ffir4^s^^-rf^fflitt 



[05] X + '^'XigtHa^^'JOT KUJ^SrSl^WlC 
[0 7 1 S«|gB^(D 3 ;^:7c«#Kiii«ffl*^fl»j*S^-rf^ 

[0 101 3)k7x:m'§'imm^0.<Dtziib(7immwi^^n 

[0 11] f^im:mmm<r>^mm\zm^^'^^ytx^^> 
SS<DiS«^7^:5 j£ ^s-Tf^ffl l5iBj0 

[0 12] m3lli!igJg^{c«^®l=igE3i>:7ciii««!iilS 

[0 i U v^ A%mi&mzm^i&'SWL^m^(j>Wii^mm 

'30 • ' 

6-&e©ai^g 

' S-jB^iaS^::!^ ■ ■ 

1 5-^^-fe>-y- ■ ^ ■ 

3 o-mm.v-7. 

3 4-3 'Ajm^mm\Mm> 

40 3 9-3i*:5c;X+-v>^«3¥lli(lIS^ 



[0 21 




(14) 
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am 


















(b> 



3? 



[01 21 



3 2t 7C 
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